Study objective-The aim was to examine the factors associated with incomplete vaccination in an urban area in Sao Paulo, Brazil; and to explore whether differences in vaccine coverage in the catchment area of health centres remain after the demographic constitution of the population in these areas is controlled for.
Participants-Participants were selected to represent, except in their age distribution, all children registered in the municipal health service.
Measurements and main results-Information was collected on subjects' vaccine history, year of birth, sex, birth order and birth weight, and health centre of registration; their mothers' age, education, and marital status; and the family's income per capita and history of migration. Analysis was undertaken to identify risk factors for vaccination and whether the differential coverage in health centres' catchment areas remained after demographic characteristics of the population were controlled for. The high coverage for DPT and polio vaccines suggests that low overall coverage was not simply a result of mothers failing to bring children for vaccination. The variable that best predicted vaccine coverage was year of birth. Children born to immigrant mothers or into large families had lower vaccine uptake. The characteristics ofchildren and their mothers did not account for the variation in vaccination coverage in catchment areas of different health centres.
Conclusions-It is likely that in this area vaccination completeness was associated mainly with the health centre's ability to deliver vaccination to the target population. J Epidemiol Community Health 1992; 46: [357] [358] [359] [360] [361] In 1974, The World Health Organization (WHO) launched the "Expanded Program on Immunization" (EPI) aiming at reducing the incidence and mortality due to vaccine preventable disease by promoting the expansion of immunisation activities around the world. According to the latest estimate, however, 40% of children had not been reached by vaccination in 1986 in the developing countries. 1 Early studies exploring the reasons why so many children remain unvaccinated The study population consisted of all children born from 1971 to 1981 who were registered in FAISA. This analysis was restricted to children who were selected as controls in a case-control study on measles vaccine efficacy carried out at FAISA.25 As in the previous study a case base sampling scheme was applied; the sampled children in that study represented not only those without measles but they were also an age matched random sample ofthe children registered at FAISA's health system. Hence the results of the present study can be extrapolated for all children of the same age in Santo Andre.26 DATA 
COLLECTION
Data were collected through a review of medical records of the children and a personal interview with their mothers. In FAISA, information on personal and family characteristics are recorded for each child at the time of registration. Home interviews were conducted by trained interviewers using a pretested standardised interview schedule.
Immunisation status was ascertained from either medical records or vaccination cards. In FAISA, information on vaccination is part of the child's medical record and a copy of the vaccination card is given to the mother. Information was collected on potential risk factors for incomplete vaccine uptake. Data on child's birth order, birth weight, child's year of birth and sex, and mother's marital status and literacy were ascertained from the medical records. In addition, information on age of mother, family income per capita, and mother's length of residence in Santo Andre was obtained from home interviews.
METHODS OF DATA ANALYSIS
Vaccination status was obtained for four vaccines; oral polio (poliomyelitis), DTP (diphtheria-pertussis-tetanus), BCG (tuberculosis), and measles. Children were defined as completely vaccinated if they had received the basic series of vaccines recommended by the state of Sao Paulo immunisation programme: three doses of DPT, three doses of oral polio, and one dose of BCG, and for measles, either one dose after 12 months, or one dose before 12 months followed by a booster. Since only 21 children had received no vaccination at all, the children with incomplete vaccination were grouped with those never vaccinated. Vaccination coverage was derived for individual vaccines and for the complete scheme.
Income per capita was grouped in quartiles of frequency. Mothers were classified into five groups according to time since migration. These were later collapsed into recent migrants and others (10 years since migration and natives).
Children were assigned to the health centre of registration. Health centres were classified according to the level of coverage of children from their catchment area in either three groups: low (less than 400/ ), medium (40 to 60%,/), and high (over 600o), or two groups: low (less than 50tiO) and high (500o/ or more).
The extent to which differences in coverage in children living in particular health centre catchment areas were explained by the children's demographic characteristics was determined using univariate analysis. The association between each risk factor and level of coverage on the catchment area defined as low or high was tested using Pearson's X2 test.
The analysis of the association between demographic characteristics and vaccination in individual children was conducted in two steps. Firstly, a univariate analysis was performed to assess the association between vaccination and the independent variables. Odds ratios were calculated using as the baseline the stratum with lowest risk for incomplete vaccination. Test and measles (63-8%)-which require a singel vaccination each-was lower than we expected and showed the most marked increase with time.
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